Checkpoint inhibition in pediatric hematologic malignancies.
Immune surveillance comprising of adaptive and innate immune systems is naturally designed to eliminate cancer development; overexpression of inhibitory receptors and their ligands prevent this check and lead to evasion and hence cancer progression and metastasis. The use of tumor-specific monoclonal antibodies (MAbs) targeting these checkpoint regulators is promising and has led to this novel field of cancer immunotherapy. The first antibody directed against cytotoxic T-lymphocyte associated protein 4 (CTLA-4), ipilimumab, showed promising results in clinical trials and was approved by the US Food and Drug Administration (FDA) for the treatment of metastatic melanoma in 2011. Since then, various other immune checkpoint inhibitors are being studied in preclinical and clinical trial phases, targeting programmed-death-1 (PD-1) and its ligand programmed death ligand 1 (PD-L1), T cell lymphocyte activation gene-3 (LAG-3), and others. Results from clinical trials are promising, and currently this approach has proven effective and safe in patients with solid tumors and some hematological malignancies in adults. In general, CTLA-4 and PD-1 inhibitors are well tolerated; however, the augmented immune response enabled by this class of agents is associated with a unique group of side effects called immune-related adverse events (irAEs). Experience in pediatrics using immune checkpoint inhibitors for hematological malignancies is limited to Hodgkin's disease and non-Hodgkin's lymphoma as in the ongoing Children's Oncology Group (COG) protocol ADVL1412. Therapeutic advances in childhood leukemia and lymphoma (TACL) consortium will initiate an early phase clinical trial with PD-1 inhibitor nivolumab in relapsed/refractory acute myeloid leukemia (AML) in the next few months.